Resveratrol reduces endothelial oxidative stress by modulating the gene expression of superoxide dismutase 1 (SOD1), glutathione peroxidase 1 (GPx1) and NADPH oxidase subunit (Nox4).
Resveratrol, an important antioxidant found in grapes and wine, is likely to contribute to red wine's potential to prevent human cardiovascular disease. In addition to its known (direct) antioxidant effect, we have found that resveratrol also regulates the gene expression of pro-oxidative and anti-oxidative enzymes in human endothelial cells. NADPH oxidases (Nox) are the predominant producers of superoxide in the vasculature, whereas superoxide dismutase (SOD) and glutathione peroxidase 1 (GPx1) are the major enzymes responsible for the inactivation of superoxide and hydrogen peroxide, respectively. Incubation of human umbilical vein endothelial cells (HUVEC) and HUVEC-derived EA.hy 926 cells with resveratrol resulted in a concentration- and time-dependent downregulation of Nox4, the most abundant NADPH oxidase catalytic subunit (quantitative real-time RT-PCR). The same resveratrol regimen upregulated the mRNA expression of SOD1 and GPx1. The addition the protein levels of SOD1 and GPx1 were enhanced by resveratrol in a concentration-dependent manner (Western blot analyses). Pretreatment of EA.hy 926 cells with resveratrol completely abolished DMNQ-induced oxidative stress. Thus, the expressional suppression of pro-oxidative genes (such as NADPH oxidase) and induction of anti-oxidative enzymes (such as SOD1 and GPx1) might be an important component of the vascular protective effect of resveratrol.